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[57] ABSTRACT 
A process for manufacturing integrated circuits com 
prising insulated gate MOS transistors and double gate 
memory components, comprises the following steps: 
forming on the areas where the memory components 
will be formed a ?rst insulating layer (2) and a ?rst gate 
level (4); forming on the transistor areas and the mem 
ory areas a second insulating layer (5), a second gate 
level (6) and a first photoresist layer (7); etching the ?rst 
photoresist layer and the second gate level according to 
chosen con?gurations; coating the transistor areas with 
a second photoresist layer (20). This process further 
comprises the following steps: selectively etching the 
second photoresist layer at the center of the places 
where the transistor drains and sources are to be 
formed; etching the apparent oxide areas and then the 
apparent gate and substrate areas; removing the second 
photoresist layer; and carrying out an ionic implantation 
of the drains and sources. 

3 Claims, 2 Drawing Sheets 
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MANUFACTURING PROCESS FOR AN 
INTEGRATED CIRCUIT COMPRISING DOUBLE 

GATE COMPONENTS 

BACKGROUND OF THE INVENTION 

The instant invention relates to a process for manu 
facturing integrated circuits comprising, on the one 
hand, insulated gate MOS transistors provided with one 
gate level and, on the other hand, components provided 
with at least two gate levels, integrated on the same 
semiconductor substrate. 

" FIGS. 1A to IP show the conventional manufactur 
ing steps of an integrated circuit comprising, on the one 
hand, a MOS transistor on the left part of the ?gure and, 
on the other hand, a double gate component, for exam 
ple a memory. 
FIG. 1A shows an initial step of the process wherein, 

on a semiconductor substrate 1, for example a silicon 
substrate, one has formed, on the one hand, a thin layer 
of silicon oxide (hereinafter called oxide for the sake of 
simplicity) 2 and, on the other hand, a layer of thick 
oxide 3 designed to insulate two components one from 
the other. 
During the step illustrated in FIG. 1B, one has 

formed above the structure a ?rst polycrystalline silicon 
layer 4, a second layer of thin oxide (or another electri 
cal insulator) 5, a second layer of polycrystalline silicon 
6 coated with a resist mask 7, the structure being repre 
sented after photoetching of the resist mask 7 and of the 
second layer of the polycrystalline silicon 6 for delineat 
ing the upper gate of the memory type component and 
the FET gate. 
During the step illustrated in FIG. 1C, one uses as a 

mask the openings previously formed for etching the 
oxide layer 5 and leaving in place a portion of the oxide 
layer 8 between the two gates of the memory type com 
ponent and a portion of the oxide layer 9 under the 
MOS transistor gate. Besides, it will be noted that the 
oxide layer 9 remaining on the MOS transistor may 
result from a portion of the layer 2 formed during the 
step shown in FIG. 1A or from a portion of the layer 5 
formed during the step shown in FIG. 1B, depending on 
whether the portion on which one forms the MOS 
transistor has been masked or not during either of the 
oxidation steps. 
During the step illustrated in FIG. 1D, the photo 

etching of the ?rst level of polycrystalline silicon 4 is 
shown, the etchings previously carried out being used 
as a mask. It will be noted that during this etching phase 
one etches, on the one hand, as it is deemed desirable, 
the polycrystalline silicon 4 and, on the other hand, the 
silicon substrate apparent on the MOS transistor 
whereby recesses 10 are formed in this substrate on both 
sides of the gate area of this MOS transistor. 
Then, as shown in FIG. 1E, 'the oxide layer 2 is 

etched out. It will be noted that, during this etching 
phase, one overetches the silicon layers.8 and 9 previ 
ously etched under the polycrystalline silicon areas 6. In 
FIG. 1E, the upper resist layer 7, which besides could 
have been removed during the step represented in FIG. 
1D according to some technologies, is no longer shown. 

After the step illustrated in FIG. 1E, doping steps are 
generally carried out, usually by means of ionic implan 
tation, for forming the source and drain regions of the 
components. Before or after this step, a thermal oxida 
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tion step will also be carried out for laterally insulating 
the gates. 
FIG. 1F shows an enlarged although schematic view 

of the gate area of the MOS transistor after a reoxida 
tion phase. Due to the presence of overetchings in the 
oxide layer 9, during the reoxidation phase. a dilatation 
of the oxide layer will occur as well as a raising of the 
gate edges. The same phenomenon occurs for the upper 
gate layer 6 of the memory type component. This rais 
ing phenomenon of the gate area presents a quite spe 
ci?c drawback when it relates to a MOS transistor be 
cause the threshold voltages are therefore not precisely 
determined due to the fact that improperly determined 
voltages are applied on the limits of the transistor chan 
nel area. The drawback is less important as regards the 
upper gate of the memory type component since the 
transfer phenomena which are produced between said 
gate and the underlying gate are not speci?cally corre 
lated with the lateral ?elds. 
Another drawback of the process according to FIG. 

IE is due to the fact that, during the drain and source 
doping steps of the MOS transistor, because of the pres 
ence of the recess 10 in the drain and source areas, the 
resulting doping pro?le will not be precisely controlled 
at the limits of the channel area. 

Thus, an object of the instant invention is to provide 
for a process for manufacturing an integrated circuit 
simultaneously comprising MOS transistors and multi 
gate components avoiding the drawbacks of the prior 
art such as hereinabove described. 

In order to achieve this purpose, the instant invention 
provides for a process for manufacturing integrated 
circuits comprising insulated gate MOS transistors and 
components provided with at least a double gate com 
ponent on a semiconductor substrate, comprising the 
steps consisting in insulating by means of insulating 
regions the areas wherein the various components will 
be formed forming a ?rst insulating layer and a ?rst gate 
level on the areas where the multi-gate components will 
be formed ; forming on the transistor areas and the 
multi-gate areas a second insulating layer. at least a 
second gate level and a ?rst level of photoresist ; etch 
ing the ?rst layer of photoresist and the second gate 
level according to the con?gurations chosen in the 
transistor areas and in the multi-gate ; areas coating the 
transistor areas with a second layer of photoresist ; 
selectively etching the second layer of photoresist in the 
center of the places where the drains and sources of the 
transistors are to be formed ; etching the apparent oxide 
areas, then the apparent gate and substrate areas 1 re 
moving the second layer of photoresist ; and carrying 
out an ionic drain and source implantation in one single 
step, possibly preceded by a thermal step. 
An advantage obtained by this process is that there is 

no longer any raising phenomenon of the gate such as 
hereinabove described more particularly in connection 
with FIG. 1F and, moreover, as it will be seen hereinaf 
ter, a pro?le particularly interesting for the gate and 
drain areas is obtained in one single implantation step, 
this pro?le being usually designated by LDD (low drain 
diffusion), to indicate there is a shallower doping area at 
the channel limits and a deeper and more highly doped 
area at the places where the drain and source contacts 
will be established. 
Another advantage of this manufacturing process is, 

during the doping step, that the diffusion depth is lim 
ited to the boundaries of the ?eld oxide areas, which 
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permits to obtain MOS transistors operating at a higher 
voltage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Those objects, features, advantages and others of the 
instant invention will clearly appear from the following 
detailed description of preferred embodiments, in con 
nection with the attached drawings, wherein: 
FIGS. 1A to 1F describe successive manufacturing 

steps of an integrated circuit according to the prior art 
; and 
FIGS. 2A to 2C show successive manufacturing steps 

of an integrated circuit according to the instant inven 
tion. ‘ ‘ 

In those various ?gures, the same references desig 
nate the same layers or layer portions. Moreover, as 
usual for the representation of integrated circuits, the 
various thicknesses and lateral sizes of the layers are not 
drawn to scale either inside one ?gure or from one 
?gure to the other but have been arbitrarily drawn for 
the sake of a better legibility of the ?gures. 

DETAILED DESCRIPTION OF THE 
DRAWINGS . 

FIG. 2A shows a ?rst step of the process according to 
the instant invention which differs from the steps of the 
process according to the prior an illustrated in FIGS. 
1A to 1F. More speci?cally, FIG. 2A shows the struc 
ture as it was during the step of the prior art illustrated 
in FIG. 1B with the addition of a resist layer 20 above 
the areas corresponding to one-gate MOS transistors. 

This resist layer 20, while it is etched for being lim 
ited to the upper surface of the areas corresponding to 
the MOS transistors, is opened in the regions 21 which 
correspond to the central parts of the areas where the 
MOS transistor drains and sources are formed. Thus, as 
shown in FIG. 2A, some resist overlapping with respect 
to the edge of the ?eld oxide areas 3 and overlapping 
with respect to the gate area 6 of the MOS transistors is 
left. In order to render selectively etchable the photore 
sist 20, it is possible to choose a resist different from the 
resist 7 which is used in the way hereinabove described 
in relation with FIG. 1B, or, it will be possible to choose 
the same resist while taking care to submit beforehand 
said resist 7 to a hardening process, for example in the 
presence of ultraviolet radiations. 

Then, the same steps as those illustrated in relation 
with FIGS. 1D and 1E are carried out but, as shown in 
FIG. 28, only the central areas of the drain and source 
regions of the MOS transistors will be etched at the 
places 21 and the lateral etching of the oxide layer of 
gate 9 will not occur at the limit of the channel area but 
within said limit. 
According to another advantage of the instant inven 

tion, as shown in FIG. 2C, if an ionic implantation step 
for the formation of drains and sources is carried out, 
for example an implantation adapted to supply a N+ 
type doping into a P- substrate, implanted areas 22 will 
be obtained on both sides of the double gate of the 
multi-gate component, for example a memory, as well 
as an implantation in the source and drain areas of the 
MOS transistors that can be differentiated into two 
parts : a deeper part 23 under the regions 21 due to the 
fact the implantation is carried out directly into the 
silicon and a shallower and less highly doped region 24 
at the limits of the channel area due to the fact that the 
implantation is produced through the overlapping of 
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4 
the oxide layer of gate 9 and has been “?ltered“ by this 
oxide layer 9. This same ?ltering effect is produced in 
the areas 25 located at the neighbourhood of the ?eld 
oxide layers 3. 

FIG. 2C also shows a P-type implanted area 26 under 
the ?eld oxide layer 3, usually called ?eld implantation 
area and designed to increase the insulation between the 
adjacent components. One can see, owing to the process 
according to the invention, that the layer 25 is shal 
lower in the area where it is at the neighbourhood of the 
?eld implantation layer 26. This increase in the distance 
between the drain or source implantation and the ?eld 
implantation increases the breakdown voltage of the 
resulting MOS transistors. 
As regards the structure of the doped source and 

drain areas at the neighbourhood of the gate area, it 
corresponds to what is conventionally called, as herein 
above mentioned, a LDD structure. 
The instant invention is liable of various variations 

which will clearly appear to those skilled in the art. 
Thus, the protection of the one-gate transistor by the 
layer 20 could be carried out only partially, for example 
for the source side or the drain side. On the other hand, 
while a two-level gate memory has been essentially 
described as a multi-gate component, the invention can 
apply to any other multi-gate component combined 
with one-gate MOS transistors. 

I claim: 
1. A process for manufacturing integrated circuits 

comprising insulated gate MOS transistors and multi 
gate devices on a semiconductor substrate, comprising 
the following steps: 

using insulating regions, separating the areas wherein 
the MOS transistors are to be formed from the 
areas wherein the multi-gate devices are to be 
formed; 

forming on the areas where the multi-gate devices are 
to be formed at least a ?rst insulating layer and at 
least a ?rst gate level; 

forming on the transistor areas and the multi-gate 
device areas a second insulating layer. a second 
gate level and a ?rst photoresist mask layer; 

etching the ?rst photoresist mask layer and the sec 
ond gate level according to chosen patterns in the 
transistor areas and the areas of the multi-gate de 
vices; 

coating the transistor areas with a second photoresist 
mask layer; 

selectively etching the second photoresist mask layer 
to form unmasked areas at the center of the places 
where the drains and sources of the transistors are 
to be formed; 

etching the unmasked areas of said second insulating 
layer in both the transistor areas and the multi-gate 
device areas and then the unmasked gate area of 
the multi-gate areas and the unmasked substrate 
areas of the transistor areas; 

removing the second photoresist mask layer; and 
carrying out an ionic implantation of the drains and 

sources in one single step. 
2. A process according to claim 1, wherein the semi 

conductor substrate is a monocrystalline silicon sub 
strate. 

3. A process according to claim 2, wherein said gate 
levels are made of polycrystalline silicon. 
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